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Summary	  of	  result	  
•  Twisted	  Z2	  gauge	  theory,	  gapped	  boundary	  
with	  boson	  condensed	  
•  Two	  types	  of	  Mme	  reversal	  symmetric	  
boundary	  states	  
•  s(s’)	  transform	  as	  	  	  	  	  	  	  	  	  	  	  	  	  or	  	  	  	  	  	  	  	  	  	  	  	  	  	  respecMvely	  
•  Related	  to	  phase	  of	  boson	  condensate	  
•  Simple	  argument;	  ﬁeld	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  exact	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Summary	  
•  Twisted	  Z2	  gauge	  theory,	  gapped	  boundary	  
with	  boson	  condensed	  
•  Two	  types	  of	  Mme	  reversal	  symmetric	  
boundary	  states	  
•  s(s’)	  transform	  as	  	  	  	  	  	  	  	  	  	  	  	  	  or	  	  	  	  	  	  	  	  	  	  	  	  	  	  respecMvely	  
•  Depending	  on	  the	  	  	  	  	  	  	  pair	  creaMon	  phase	  of	  
the	  boson	  condensate	  	  
•  Two	  fold	  degeneracy	  on	  domain	  wall	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RelaMon	  to	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  Protected	  
Topological	  Phases	  
•  Z2	  symmetry	  breaking	  
gapped	  edge	  
	  
•  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  on	  Z2	  domain	  wall	  
•  two	  bulk	  phases	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•  Boson	  condensed	  gapped	  
edge	  
•  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  on	  semion	  
•  One	  bulk	  phase	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Conclusion	  
•  Diﬀerent	  symmetric	  edge	  for	  the	  same	  
symmetric	  bulk	  
•  Applies	  more	  generally	  
•  RealizaMon	  
